Functional analysis of the Drosophila Rad51 gene (spn-A) in repair of DNA damage and meiotic chromosome segregation.
Rad51 is a crucial enzyme in DNA repair, mediating the strand invasion and strand exchange steps of homologous recombination (HR). Mutations in the Drosophila Rad51 gene (spn-A) disrupt somatic as well as meiotic double-strand break (DSB) repair, similar to fungal Rad51 genes. However, the sterility of spn-A mutant females prevented a thorough analysis of the role of Rad51 in meiosis. In this study, we generated transgenic animals that express spn-A dsRNA under control of an inducible promoter, and examined the effects of inhibiting expression of spn-A on DNA repair, meiotic recombination and meiotic chromosome pairing and segregation. We found that depletion of spn-A mRNA had no effect on the viability of non-mutagen-treated transgenic animals but greatly reduced the survival of larvae that were exposed to the radiomimetic drug MMS, in agreement with the MMS and X-ray sensitivity of spn-A mutant animals. We also found that increases in dose of spn-A gene enhanced larval resistance to MMS exposure, suggesting that at high damage levels, Rad51 protein levels may be limiting for DNA repair. spn-A RNAi strongly stimulated X-X nondisjunction and decreased recombination along the X in female meiosis, consistent with a requirement of Rad51 in meiotic recombination. However, neither RNAi directed against the spn-A mRNA nor homozygosity for a spn-A null mutation had any effect on male fertility or on X-Y segregation in male meiosis, indicating that Rad51 likely plays no role in male meiotic chromosome pairing. Our results support a central role for Rad51 in HR in both somatic and meiotic DSB repair, but indicate that Rad51 in Drosophila is dispensable for meiotic chromosome pairing. Our results also provide the first demonstration that RNAi can be used to inhibit the functions of meiotic genes in Drosophila.